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T. Miccolis/300.1
A. Sharma/311
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SMEX, PPM File

4 radiation evaluation was performed on UC1845J/883 (Pulse Width
Modulator) to determine the total dose tolerance of these parts.
A brief summary of the test results is provided below. For
detailed information, refer to Tables I through IV and Figure 1.

The total dose testing was performed using a cobalt-60 gamma ray
source. During the radiation testing, eight parts were
irradiated under bias (see Figure 1 for bias configuration), and
two parts were used as contrel samples. The total dose radiation
levels were 5, 10, 20, 40 and 60 krads*. After 60 krads, parts
were annealed at 25°C for 168 hours. The irradiation was then
continued to 100 krads (cumulative). The dose rate was between
0.24 and 1.82 krads/hour, depending on the total dose level (see
Table II for radiation schedule)}. Finally the parts were
annealed for 168 hours at 100°C. After each radiation exposure
and annealing treatment, parts were electrically tested accordlng
to the test conditions and the specification limits** listed in
Table TIII.

211 ten parts passed initial (pre-rad) electrical tests. All
eight irradiated parts passed all electrical tests at each
irradiation and annealing level up te and including the 40-krad
irradiation. After the 60-krad irradiation, one part (S/N 78)
read marginally below the minimum specification limit of 4.95 V¥
for V ref, with a reading of 4.947 V. All other irradiated parts
passed all tests at this radiation level.

*The term rads, as used in this document, means rads(silicon).
A1l radiation levels cited are cumulative.
**These are manufacturers’ non-irradiated data specification
limits. No post-irradiation limits were provided by the
manufacturer at the time these tests were performed.
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After annealing for 168 hours at 25°C, all irradiated parts
recovered to within specification limits. Upon continued
irradiation to 100 krads (cumulative), four parts (S/N 72, 73, 78
and 79) marginally fell below the minimum specification limit of
4.95 V for V ref with readings ranging from 4.938 to 4.948 V. 1In
addition, one part (S/N 71 marginally read below the minimum
specification limit of 7.80 V for V_START, with a reading of 7.77
yv. All other irradiated parts passed all tests at this radiation
level.

After a final annealing at 100°C, no rebound effects were
observed. All irradiated parts passed all other functional and
electrical tests throughout all irradiation and annealing steps.
No significant sensitivity to radiation was observed in any other
test parameter.

Table IV provides a summary of the functional test results, as
well as the mean and standard deviation values for each parameter
after different irradiation exposures and annealing steps.

Any further details about this evaluation can be obtained upcn
request. If you have any guestions, please call me at (301) 731-
8954. ‘

ADVISORY ON THE USE OF TH1S DOCUMENT

The information contained in this document has been developed solely for the purpose of providing general
guidance to employees of the Goddard Space Flight Center (GSFC).  This document may be distributed outside
GSFC only as a courtesy to other government agencies and contractors.  Any distribution of this document. or-
application or use of the information contained herein, is expressly conditional upon. and is subject to, the
following understandings and Lumitations:

(a) The information was developed tor general puidance onty and is subject to change at any tune;

(b The information was developed under umgue GSFC laboratory conditions which nuy differ substantially
from vutside conditions:

(¢) GSFC does not warrant the accuracy of the information when applied or used under other than uniqgue
GSTFC laboratory conditions;

() The information should not be construed as a representation of product performance by either GSFC or
the manufacturer;

(e) Neither the United States government nor any person acting on hehalt of the United States government
assumes any liability resulting from the application or use of the information.
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Generic Part Number:

Part Number:

FAST/MU3
Controcl Number:

Charge Number:
Manufacturer:
Lot Date Code:
Quantity Tested:

Serial Numbers of
Radiation Samples:

Serial Numbers of
Control Samples:

Part Function:
Part Technology:
Package Style:
Test Equipment:

Test Engineer:

TABLE I. Part Information

UC1845J/883

5962-8670404PA%

7342
C33178
Unitrede
9252

10

71, 72, 73, 74, 75, 77, 78, 79

70, 76

Current Mode Pulse Width Modulator
CMOS

8-pin DIP

MARS T

T. Scharer

* No radiation telerance/hardness was guaranteed by the-
manufacturer for this part.
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TABLE II. Radiation Schedule for UC1845

EVENTS DATE

1) INITIAL ELECTRICAL MEASUREMENTS 04/26/93
2) 5 KRAD IRRADIATION (0.25 KRADS/HOUR) 04/26/93
POST-5 KRAD ELECTRICAIL MEASUREMENT 04/27/93
3) 10 KRAD IRRADIATION (0.24 KRADS/HOUR) 04/27/93
POST-~10 KRAD ELECTRICAL MEASUREMENT 04/27/93
4) 20 KRAD IRRADIATION (0.48 KRADS/HOUR) 04/28/93
POST-20 KRAD ELECTRICAL MEASUREMENT 04/29/93
5) 40 KRAD IRRADIATION (0.90 KRADS/HOUR) 04/29/93
POST-40 KRAD ELECTRICAL MEASUREMENT 04/30/93
6) 60 KRAD IRRADIATION (0.30 KRADS/HOUR) 04/30/93
POST-60 KRAD ELECTRICAL MEASUREMENT 05/03/93
7) 1683 HOUR ANNEALING @25°C 05/03/93
POST-168 HOUR ANNEAIL ELECTRICAL MEASUREMENT 05/10/92
8) 100 KRAD IRRADIATION - (1.82 KRADS/HOUR) 05/10/93
POST-100 KRAD ELECTRICAL MEASUREMENT 05/11/93
9) 168 HOUR ANNEALING @100°C* 05/12/93
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT 05/19/93

ALL ELECTRICAL- MEASUREMENTS WERE PERFORMED AT 25°C.

PARTS WERE IRRADIATED AND ANNEALED UNDER BIAS; SEE FIGURE 1.

*High temperature annealing is performed to.accelerate long term

time dependent effects (TDE), namely, the "rebound" effect due to
the growth of interface states after the radiation exposure. For
more information on the need to perform this test, refer to MIL-

STD-883D, Method 1019, Para. 3.10.1.



Table IIT.

Electrical Characteristics of UC1845

TEST CONDITIONS LIMIT UNITS
Min Max
IgparT | VCC=7.8V 1 ma
Ice Vcc=15. 0V 17 mA
REFERENCE SECTION:
VREF Ioyr = 1.0mA 4.95 | s5.05 v
VLINE | 12V < Vpe < 25V 20 mv
Vioap | 1mA < Ioyp < 20mA 25 mv
ERROR AMP SECTION:
VN Veomp = 2-5V 2.45| 2.55 v
Avor, | 2.0V < Veomp < 4.0V 65 aB
PSRR | 12V < Vae < 25V, Veomp = 2.5V 60 dB
Ipg Veomp = 2-5V, Rg = 100K OHM -1 uA
IstNk | VPB = 2.7V, Veomp = 1.1V 2.0 mA
IsourcH VPR = 2.3V, Vcomp = 5.0V -0.5 mA
Vou IOUT = -333.3uA 5.0 v
VoL TOUT = 260uA - 1.1 v
SENSE AMP SECTION:
GAIN 0.0V < VIggpNsE < 0.8V Note:l 2.85 | 3.15 v/V
VsENSE | VeoMp = 5.0V Note:2 0.9 1.1 v
IseNsE | VISENSE = 0.0V, Rs = 100K OHM =10 uA




Table III. Electrical Characteristics of UC1845 (cont.)
TEST  CONDITIONS LIMiT UNITS
Min Max
QUTPUT SECTION:
Vor, IOUT = 20mA 0.4 v
Vor, IOUT = 200mA 2.2 v
Vor IOUT = -20mA 13 v
Vol IOUT = -200mA 12 v
UNDER VOLTAGE LOCKOUT SECTION
VrH 7.8 9.0 v
VMIN AFTER TURN-ON 7.0 8.2 v
AC Electrical Characteristics
OUTPUT SECTION:
DELAY+g VFB OV, ViggNsg = 2V STEP 300 ns
Trise 150 ns
Tfall 150 ns
PWM SECTION:
Freq Oscillator Accuracy 47 57 KHz
DutyCyc Maximum Duty Cycle 46 50 %
DutyCyd Minimum Duty Cycle o %
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Figure 1.

Radiation Bias Circuit for UC1845
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